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C54) TUBE ROLUNQ OUT APPARATUS 
(67) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Its housing Inclined flat 
portions, supporting with use of axles rotting out members* mounted on supporting plates. The flat 
portions are in the form of cylindrical counlerbores, whose axis cal r tririr with axis of the rolling 
out members. The counterbore has groves, opened at its one side. The supporting plate are arranged 
In the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at its end portion an additional groove. Each supporting plate is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by anuL EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2 ci, 7 dwg 
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(54) YCTPOftCTBO A7IH PA3BAJIBH0BKH TrVB 
(57) Abstract: 

fewtipereHHe npe^HA3BAtxKi ^jih pa3B0JibopBKH DepempuB&Teneft H3 npo^KnbHWX Tpy6, ycraHaanHBaeubot 

B ^roawmx^v Ha 6oKOB0ft HOBepXHOCTM KOfHT/CA PMTmTTHTHM HAKJIOOHblC imOCKHE ytaCTKH. Ha KOTOpfcUC C 

naucng jo oceft Ha onopHbix nnacntoax ytrraHOBHCHbi Bam^yDmpc aneMorrbc (B3). nnnczBc yrcim 

BUnOJIHCHbl B BKRC HBTIHHRPOTCCBHX pCKODOK (IQ. Ooi U COBEtaflaJOT C 0CJ1MH B3. Ha U BbmonHCHbl 

OTKpbiTbie c oKHoro Kom^ naau (IT). Onopmje roiacTHHW pacoQiKwau b n a xecTKO csfoanbi c ochuh Ba. 
Ha OTKpbrroM kohhc Kaasflcro n BbnxojzBCH n,onn/iHHT€7ifaHbdl IL Kaxj\&i anopHa* nnacTHHa csatixena 
BUCTynoic. r^urnywmjM D npnonHHTem>HOM II. Kopnyc c ooopHWMH nnacrnHaMH oxBaTbieaer raftsa. 
Tax an eoBoxynHOCTb npsauasoB oCccucHHsacr uoBbrarcHHC n age m h i >ciii ycraojk^fl*. 1o.il $-m*, 7 an. 
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Description (Onxcaflxe h3o6pctchmh]: 

H3o6pCTcsnc othochtoi k oypemno a aainrranbHOMy pewoirry ckbuxib a np^iaaaaiceo. b lacTHOcro. 
Ann pa3Bajn^Bbn»HHH ycipoftcro xo npo^JCibatiX Tpy6 npM roc yeraHOHxe b CKBarane. 

Han6once frnoxau x B30 6p ere H B» no Texmraeotoa cyrnBocra mbjihctcm ycrpoftcrBo jyiH panBanHXisxa 
npc4roibHboc TpyfS npa nepeapbrraa awu 3ch ocnoxBCHBft d ckb&mbbc, cojjepMamce nojibtft 
tyon^pgneaaifl xopayc Ha BapyacBoa nosepxHocm xoroporo bmoojihchm naxjianHbre OTHOCBTenbRO 
apomojibBoft ocm Kopnyca nnocsxe yvacnm, h ycraHooneiniue aa noc/ie^max c nouomjjo ocea Ha onopaux 



HcnocraTKOM yroro ycrpoftCTca hbwhttch TOHaRCMHOCTb ero pa6oTbi H3-3a HeflocTBTCWBOH (moxofl) 

npOHHOCTB KOpCyCSU MBBBMVIfaHUl TQjmQKHA CTCHKH XOTOpOPO D pe3yjIbrtT*TC BbUlOJIHCHHH Ha X tt OH M MX K CTO 

npo^OTibHOH oca roiocxax y^acTKOB hc yjjoHncTBopHCT yenoomo npo*mocTH npa xpynemta. 

Ljenb DoOperetsTO aoBumonxe ■ m * -m ycrpoCkrrBa 3a cuer yBenaueHBH npooiiocTH ero xopnyca. 

3to flocmraercH toi. to> b onHCfamaokiaii ycTpofcToc ahh paaBa nbnpBXH Tpyti, copepaxamc* nojiua 
MHJiaH^pmuecaiiH Kopnyc, Ha BapyxcaoH noacpXHOCTH xoToparo BbtnanxsEB** HamioHewe orzmcHTtnbBO 
npo^ojibDoA och xopnyca nnocxae yttacm, a ycTaHosnesH«e bh m c m j ym c domohdjo occft h& onopHbtx 
mrmroa Ranwywwi^ aneuesrrtif, cacvtacn) M3o6peT«ni» HaxnoHHue nnocrae yuacTKH Ha HapyKHGH 
po p epxaw in xopnyca B ananacm * b bhrc ngnaaflpBrapexag nexoBox, oca xcrropbix cocnanaayr c ochuh 

HUTH y mr y if aneMCKTOB, a Ha L^CKOBKWC HbtOOHHCHbC OTHpUTbZe C onHOTO KOHHa H 9XCHpHTpmB0 CMCHI 
K HEUy OB3U. UpK 3TGM OHOpHWC lUiaCTBHbl pacnQHOXCHU B H03BX H HCeCTKO C&HSaBbt C 



HpyrHM otjupibsm onacuBaeuoro ycTpoftcrea hhjxhctch to, ito Ha orapwrou Kcnne xax<noix> naoa 
BbmonBCH flpnoJiHHTcnbHMH naa, a Kasnan ooopnan nnacma cna6mcHa BbtCTynoM, pacnanoacesmju b 
ppnarmsmnhnxsu na3y, npa axon ycrpoftcrBo caatiseHo rateofl, cxBarrtmaxxnea xopnyc c onopHtam 



YKasaaHbic otjb wh h o6c mc«mB aioT Bo3M0KHocrt> yecjirojcHKH To mgaabi ctchxb aopnyca b Haatxuiee 
f^anmu noocpc^HOM CCTeaaa ero, 6naroAapH m*y QoBbimaeTCH npo^HocTb xopnyca a, cnmoBawthHo, 
BaAcafflocTb patkrrw ycrpoacrBa 6c3 idmchchhh ero HOMHHam«oro napyansoro naauerpa ppsi naHHoro 
TBnopasiicpa. 



Ha $xr. 1 ivm*™™ ycrpoacTBO, ycraHoaneHHoe b npo^roibHo* pa^Ba TTTjpwBarMnft TpytSc. ofinndl bb^ Ba 
*ar. 2 ccwdb A-A aa ^ar. 1; aa ^ht. 3 ^mtmcht Kopnyca ycrpoacrBa c xracTpyKTHBBMWH ancueeTeMH 
jdth ycTBHQEBB BajibayDiHKX ajieueHTOB; aa $ar. 4 asm no crpejme B Ha $hp. 3; aa $ar. 5 ceicHHe B-B Ha 
far. 1: aa far. 6 ccraae r-r (mt. 1. aa ^ar. 7 cctchkc JX'U aa <«r. 3. 

YcrpoacTBo una pasBaTifaopBKH rpyfS {^ht. 1) conepaarr DjanaBnywecaaft nomxA aopnyc 1 c vptrrpanbBbSU 
2 a pcaafiana 3 a 4 n/ia cocnjKBcaaH cooT B CTCT B e aao c kojiohhok oypanbHbix Tpy6 5 a 
i o6opynoBaHaeu 6. Ha HapyzcHOH noBepxHOCTH aopnyca 1 oo^ yrnaM a ero npoflonmofl oca 
i nnocxae yttacTKH 7 b BHflc ntanaB^nxraecKax hckobos 8, Ha Koropboc BbmonBtHbi orKpurae c 
oHHoro KOHoa nasbi 9, 3RcnjcHTpiftiH0 cimneHBfai e OTHOCHTCHhHO ncaosoa o cropony orapbrroro aoHua 3Thx 
naaoB, c ynny6jieHHm£K 10 b ax npoTHBonanaaabix oTapbiraM KoanaM crcaaax. B naoax 9 paaMcmcHW 
onopHue nrxacTHKbi 11 c acoupfaxavm 12 no ax nep»)epHH (^ar. 1), BxcAHnniuB b yrjiytlneaafi 10 naooB 9 
(4ar.3a4). 

Ha noBepxHOCTH onopHbex nnacTBH 11 ($kt. 1). aoBTailTKpyregca c ROpnycow. mroTOBTicnu Dwcrynw 13. 
BXD&unjse b AonoimaTCJBbHMe naau 14 {^ar. 3 a 4), hwdohbcshmc aa OTKpbmix yHacraax naaoa 9. Ha 
HapyxcHoft noaepxHocTB xopnyca BunonHeaa pe3fc6a 15, na Koropyn HaBBHueHa raftxa 16, oxaa Th rai wn ftH 
ooopHbtc nnacraHbc n a oOocaerxKBanc^H cohuoctbo c Rxxosfatpfaxawa 12. Hucrynaifa 13. yrnytSiieHBHWH 10 
d Kopnyoc a npnojraaTcnbBbaia nasawa 14 $KKcaaKK> nnacraB U or npoBopora a BbmaAeHaa B3 naoos 9. 



c or xopnyca noBCpxBOCTHX onopaboc nnacnra 11 hcoctko h c ^Eajpsn^mabOM. cucsofsntM k ax 
_ ^n^epHH (rpanane) 3axpenneBU oca 17 (<}ar. 1 a 2), aa Koropbtx c noMombX) ^BxeapyKxqero 
Bonunt 18 ycTaHoaneHbi Baranyninue sJieueHTw 19. npa arou oca 17 Bajnuyxxnax anewcHTOB saspennCHbl 
na onopHwx nnacraHax 11 Tax, mto ax reoMcrpaqcecaae oca cauueTpaa coeaa^axyr c reoMrrpa«iecxaua 
ochmh cMMWCTpM nutyQ iiiuHiiiMi QesoBOX 8 (cu. ocetiyio nnnMo O-O na $mr. 3-4 V 



3Kcx^eHTpOTHoe cMemeHKe nasoB 9 oTHOcaTenbHo mion^a^H nexoBox 8, a Taxjxe BenHtnmy uaxcauanbHO 
BooMOxaoro ymyojicHKH hckobok b cTtHKy Kopriyca oapc^cnyooT pacucTHbOf nyT<M jyui KOHXpCTHOrO 
TanopasMcpa ycTpoftcToa c yncTow o6ccncHCHHH H«6xonMMoro 3anaca npotaocTH xopnyca npa pa6ore 
ycTpoflCTBa b ycnoBHHX KpyneHan. A MaxcaManbHO Boauoacnoe CMemeaae onopHux nnacnm U 
crreocaTenbHO ocea 17 BajibixyioiUHX ancueHTOB 19 oCycnoarceHo pacnonoxceHHeM naooo 9 nofl hbx a Teai, vro 
reoueTpHQBCXMe oca caMucrpHH 3axpcruieHHbtx Ha hhx ocea 17 Banbtjyioinroc ^ticvcchtod 19 ^onaaibt 

-3- 



BEST AVAILABLE COPY 



RU 2056201 CL 



co«iafl*Ti>c rco Mr iy m«yra 4 H ochmh qomeTpHH qegopog. 

Pafiora ycrpoflcrga nowomrrcH Ha npHncpe paDaanbUpora npo^anumx iTy6 npa hdqtopph no dohm 
napymcHHH rcpucunHOcni o6ca#noft ko/ichhw 20 {<>ht. 1. 5, 6) ottottwhm. 

npo<^HJii*Huc xpy<S« 21 cnycKaxrr HHyrpi* ofeaRHofl ko/johhw 20, b narepBan kxjvwfu h pa omtpwr flo 
npaxaran hx ctchoi k ctchkc o6cs«Boft kojiokhm 20 ($ht. 5) cooflamKM BHyrpesnero i^paHmmeCKoro 

3ar«M c nowombio pe3b6u 3 ycrpoiicTDo npiiaxwHHHWT n kojiohhc Tpy6 5 h cnycKwor b cKsaxMHy. no 
^ocTMonm ycTpoflCTBow Bepxnero koht^ npofrHnbHbix -rpytJ 21 wOTOHHy GypHnmbix Tpy6 HanHHawr 
Bpan**Tb np H oppospcueiiBau co3 A arora oceeofl aarpysxH h npoubtm iiojiocth Tpyti «pc3 ijarrpanbHbift 
Kenan 2 Kopnyca 1 jdwkoctw). B pcoyjibTa-rc yroro HWmarbie AaancHHCM yuarnm 22 ($ht. 5) 
cpofruitract xpy6 21 gunpaanHX/rcH «o ipiothoto h rcpMenraHoro npraaraH bccm HapyjKHOH noeepxaocTH 
cpo^wmnjx TpyfJ k BByrpeBECfl noBtpxBOCTH oocw&dc Tpy6 20 ($ar. 6). 
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Claims [Oopuyjia H3o6peT€HXH]: 

1. VCTPOflCTBO JV1H PA3BAJ1BUOBKM TPVE, cx^cpMan^ee nanbdl igprnqpgnrocmrt KOpnyc. hh RapyxBod 
□oeepxnocrn Koroporo BbaxyraeHM Eaiuiojimje ornoarrttibMo npo^ajibBOft ocm nopnyca xDiocsne yvacnca, h 
ycraHOBJicsiHbic sa nocnqpratx c iiomoixdjo ocefi Ha onopHbix roiacraaax eantqyiompe aneueHTbi. 
o r npraa w m s co i tcm, *rro bbkjio hhmc nnoocHc y^acnni Ha BapySBOB noDcpxnocru Kopnyca BbnwiHCHbi b 
aqqe nimmvipii^AOLajiA ojckobqk, ocm aoropux coBnaflajor c ochmh Banbqy»cDxx a/icaccHToe, a Ha qesoBKax 
BbmaizHCHbi OTKpuTbie c o^hoto Konqa n dKCx^etrrpimuo cuexx^cHHbic k HCMy naau, npa yrou onopHbic 
nnacrmu pacnojioxenu b naoax w kcctko caflEjamj c ochmh Bajibuyiomjoc ajieueHTOB, 

2. VcTpoftcTBo no n.l, ornxHaxmjpxfi tcm, *rro aa ontpbirou Kouuje Kas^oro ueaa, Btmonnea 
ffHHynafrenbHbtft naa, a kbjsa&h onopnaH nnacTHHa caa6xcfia BucrynoM, paowetucmibtu d 
BpnoTBSiTenbHOM may, npH stou ycrpoftcrrBo cHajfimeao r«A*oft, oxBaxbiita mrryrft aopnyc c onopHbo-na 
nnacTHHSQXB. 
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Que. 2 
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Bud S nodepttt/mo 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1, and Fig. 
7 is the section JX~J\ in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 1 2, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



RU 2056201 CI 

4 

straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. I 
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Fig. 2 
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Fig. 3 



'I 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



Fig. 7 
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